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ABSTRACT : PURPOSE : To uniformize the moisture content o£ an elastic film, to 
prevent the deterioration of a wafer holding accuracy and to 
polish the wafer in a high shape accuracy by providing a pipe 
line pressure control device for controlling the air pressure of 
the pipe line inside communicating to the hole of the elastic 
film in a wafer pressurising plate. 

CONSTITUTION: An air pressure inside a pipe line 3 communicating 
with the hole 2 group of an elastic film 1 in a wafer 
pressurizing plate 17 is controlled by a pipe line pressure 
control device 4. This air pressure is balanced with a polishing 
pressure, the flowout of the wafer impregnated in the elastic 
film 1 from the elastic film 1 is prevented and the moisture 
content of the elastic film 1 effected on the pressure 
distribution of a wafer polishing face is uniformized. 
Accordingly, the holding accuracy of a wafer 21 is secured within 
lffiua, the polishing pressure is uniformized and the wafer 21 is 
polished in a high shape accuracy. In this case, the pipe line 
pressure control device 4 is equipped with a low air pressure 
setting unit 10 and a low pressure measurement control device 14 
for controlling this unit 10 so that the air pressure of the p«"~ 
line 3 inside becomes in a set pressure. 


®S*a*tt/*(JP) © * * A H & M 

o&M*#S*&«(a) ¥2-243263 


B 24 3 37/04 


she* 


7728 - 3C 


9£M **2*(1990 ) 9 3273 


on m # 

OA * # 

OA * # 

OA 91 * 

0& 0 A 

Oft a a 


BBSS 

®* II 71-62108 

n 71 (1989) 3^168 

* « s »*jiiawrawF*B*aBir292»* asGAttssJw* 

.« n * difi*4>s«iff«£vrBA« *c*ttB2BfMFVffx 

m W B LUfi*4>SJI««2VrSA« «£*tfcB2BfMF¥/IVX 

»a± mm mx *\* 


m m w 

: t c i »i . a9xniiiri:^ti« 
ne^x/^tif yu* hit. ■ a a a a ji t 

• a i y h t . 


9x^mru-K0fiA|iic t :«i 

*ft4tX. *x/%. ft t * tx *«« Sll «Si 
Ctt Jl A8«) 

H. 2)l01IItA.*«llt. 


-401- 


* a . :4)i«)iiuraiirntf)i;(i. 
fx 4 . 

r *-» ft* 


? 2-213263 (2) 
* <? vt .x . iii'-.vnai**) m a,aii{^. 

C a 1ft I * {ft T 4 & a * a j 

B * & ft * * It . ? X /> » I y u - K i; i tj , ; 

* t * « . aixAt*E.if'j>tit m«« 

Iff ^a/ltl8^.«fllt caftltflfl 

aaaTia^aartvat ur n«)r«'i. 
:«u^jnn-h«?»HLr. aa» 

mn^iari^-Mf halt. 

lie 


4 . 

Cfrai 

«iti«fln«Aiir« v»*eaft* ». 

Hffk'<9>Aiti:ui>j. a a * * a 
cjiiti'/tiii. ff»a^Aar*-£ii^ 
< . aa*c Hi-en*. 4 . 
t- ft * -» r . ?x^iff«t tf)«<titt,fcu. 

caawi 

iMf^ltfl. H 2 1 tl . X 1 1 c Mt 6 


4 . 

aiatftt<ra4ir 

4*. :.va. rx^ififv^Mi (nil 

ii) KX>J9Xa2 1 lifft. :«1X^2 1 

M'i >n (a**r) Affsnuu. 
a*9£^2 um^'iviit MJtsite 
4 : t c x y . i mit4;t#r 

:«9X/>»iri/-K l 7«H3Htt. 

::vM6J:, 
IBUmJU^'K i 7fl|»3 int. 

nar4^&d t ?t4vaaaaaa ca««i£) 


-402- 


RSYasaasiaix. u^»in-wi 

7 t » 3 ^ 9 « L . r 7) fM 3 ^ 2 * It • 

»r*: tu'TiiftJiiniiiaii i 4 t t « 
urn i ATi^iiicit. ?x^aaa»a 

21211111411. # 7 » Hit ri JC2«i i 

to (UMiD t\ #1 i tittftiaaxi 

AXvKlSc. » l 3 ft «*t ft*fftf 

I I 4 t * <i V * *> « r A 'J . ♦ A X y M* . * 

It***?, 9. 11. i3n>ut*a3^a 
2lSlti-^10U. ItlMitl 


N 51*2-213^3 (3) 
- a . a * ot a a a a <x . «*iRia; y M 

«t#lSU^5'J. H * flt tt a i > ► i i it 

? x ^ as 1 1, - s l 7 it . a * u r ^ .* 
'i •> 2 1 0 x n c a »j . z f> it n > % b * v c . 

4 . 

IJIllCfllf t«?»4. C«aK«t*T. L 
9 iX , 9«iTla-j, t 4) a tt * 

iTKASftSTA'j. N8exr*>i 9«dft» 

ca«*ua*Lfcaaaaaa*fta*r*. 

tsjtiiafliL4c. fa3«ttsp t i 
air* (*«3«. aaav,, Mas**?. 
***> . :«aiaMt. a*ai**ta* 

CJIX 4 A* aas » k '< * > A T 4 * • * (- 

IK. 0. 01-1. 0 A . 

::7aaaaiONcr«t. #7. 9. n, 


1 3 * « * a c . » 1 SAtauaicku. a * * 

• axyh l «Mta3_i«rafiai 
^assft. :^a«iiiMKifir«. * 

C M, 11. 13. lS#a«|C, #7 * 
attic* *J. Xaaa:yMC!it1iA 

2 1 taai. aaiu0')>f«fluai£ 

a 2 1 **«a*f *C. 9. 1 1 , 

13, ntiattac^. 7x^aaru-K 
i 7#T»it. ?x^i 1 tac^'jvaii 
^ * c -3 it . au^2uaaa»Har(. 
zKt*t$<. #9. l 3 ^iuaci*j. as 
iiia«i:vh 1 odi^iar 4. nr. a 
ut sAia^v^iiv.AKtrft. 
at-xtitiiaiuA.ut^fixi:! >j. p . 

p - $ ZZ\ ? . * * l > . v.-»v,«a*aaaa 

SAP IfflMIIll 4 tUit. OI8AP. 

• cit. aiaiOAisti. v -j > r 1 9 i • 


f*i«r v, lair 4. 

:«nar. ta 3 *«asa*«i:aa 
gPtCiw * caaaaaft a 
eaaaaaaa»4ai4t;/it^Aifi 
taTi 9£Ai U4t>j>attiaitffa 
t«r. 7£Auiaaaar«. :«aa^. 
fa3«aiiP ( «aiaAtti:A9vnr 
n*«r. «aa 1 « ta* **a 3 a^aa r 

itaavaari i>9. n^attai:. 
»7#a«itt*»j. iiii:vKi^n 
r. ?s/Mi iaaautiaar&. n 
? x«a* - ► 1 7 t . >a^) 
>aiit,aaT4. # 7 * a * a * . »n 
*a«ac?»i. uaiii:vM2»^f 

I3aIS91 (1. 0-4. 0 Hc(/d|tf«) ft * 

t/i'u. ?x/%2i»i#ftai«>>9MauT-ft 

atantftaaac^Mi. aaf. aia 
ifl8a2AiiT&ffa3«axataisp. 


-403- 


«i«»di*t»«i-ftrt*. l ft * r . 

£^*Hr**rJ|-(tLT. n»2 I * « * * * 

v « . a k x * * a . ff«snt-tt:«r9t 
t*lti:«. :Mctutr. v«3»sis 

* L ft * . 'Jl'764^*>«a*&ifcT*Cfc* 

atit. rii i a an hi* . tiaisix 

*«2«*««ti. ««30>flSKt-f ( 
4. 

l. 9xA||k»»«f|i:itr4:t«>rt 
4«immr» :tdiT«4. 

Mia*. it i <nx«flca 4 fta« 

I 2 -a*. 3 I |«| 

&ZHmmwnn. i s - 4 * * • x x y k . 

i 7 ■ ^ x a y u - k . n -u^, 

<*4A »lt « « « ft 

( H * I * J 


?IMf2-2t3^b3 (4) 

2 -r * f > Mai. *«e-»tf)3o«i;^4tf 

;^jL^u«rtLftt^i-«w<r. fKa/ia 

niir. c k) ] . 

::?ffII40Ni:t4t . net - i t 
0 W u * »j . ff«3i^8A^«fftfvr. * a 
ii#T ( -.T l i;iitt, v»s n M p. -ftp. 
-pc«itr4. c n v«s a p * aas p 1 * <& 
****** n. :?)l^^itt«i^« 0 

*-itt*:k^tt4, 


* / -a 



/■ Jf tt « /a ■ <Mf MflLEJ:->> 


-404- 


ttfiil¥2-2132B3 (5) 


Hh 2 ® 



403- 


Japanese Kokai Patent Application No. Hei 2 ( 1990] -243263 


Translated from Japanese by the Ralph McElroy Co., Custom Division 
P.O. Box 4828, Austin, Texas 78765 USA 


Ref. No.: AM 770 . EPC/CMP/RM 


JAPANESE PATENT OFFICE 
PATENT JOURNAL 
KOKAI PATENT APPLICATION NO. Hei 2 ( 1 990 ] -2 4 32 63 


Int. CI. 5 : 

Sequence Nos. for Office Use: 
Application No, : 
Application Date: 
Publication Date: 
No. of Claims: 
Examination Request: 


B 24 B 37/04 
7726-3C 

Hei l[1989J-6-2108 
March 16, 198 9 
September 27, 1990 
2 (Total of 5 pages) 
Not requested 


POLISHING DEVICE 


Inventors: 


Kiyoshi AJcamatsu 
Hitachi Seisakusho 
K.K., Production 
Technological Research 
Center, 

292 Yoshida-cho, 
Tozuka-ku, 
Yokohama- s hi, 
Kanagawa-ken 


Masayasu Fujisawa 
Hitachi Seisakusho 
K.K., Production 
Technological Research 
Center, 

292 Yoshida-cho, 
Tozuka-ku, 
Yokohama-shi, 
Kanagawa-ken 

Toshi Yoshimura 

Hitachi Seisakusho K.K 

Koufu Plant, 

Nishiyahata, 

Ryuuou-ku, 

Nakakyoma-gun, 

Yamanashi-ken 


Hajime Aburai 
Hitachi Seisakusho 
K.K., Koufu Plant, 
Nishiyahata, Ryuuou-ku, 
Na ka kyoma - gun , 
Yamanashi-ken 


Applicant: Hitachi Seisakusho K.K. 

4-6 Kanda surugadai, 
Chi yoda- ku , To kyo- to 

Agent: Akio Takahashi, 

patent attorney, * 
and one other 


[There are no amendments to this patent.] 


Claims 


1. A polishing device, in which a wafer is held by a wafer 
pressurizing plate, with said wafer capable'of being polished by 
pressurizing said wafer onto a polishing surface plate as well as 
by oscillating said wafer relative to the aforementioned 
polishing surface plate, 

with the aforementioned wafer pressurizing plate being 
equipped with an elastic film in which multiple holes are formed 
along with a pipeline that communicates with the aforementioned 
group of holes in said elastic film, 

and being equipped with a pure-water supply unit, that can 
supply pure water to the aforementioned elastic film through the 
pipeline in said wafer pressurizing plate, 

and a vacuum source unit, that can adsorb and hold the wafer 
onto the surface of the aforementioned elastic film at the 
opposite side of the pipeline through the pipeline of the 
aforementioned wafer pressurizing plate, 

characterized by being equipped with a pipeline pressure 
controlling device, that can control the air pressure within the 
pipeline in the wafer pressurizing plate. 

2. The polishing device described in Claim 1, characterized 
by the pipeline pressure controlling device being equipped with 

a low-air-pressure setting unit connected to the pipeline of 
the wafer pressuring plate and that can supply air pressure to 
said pipeline, 

and a low-pressure measurement controlling device, that can 
control the aforementioned low-air-pressure setting unit so that 
the air pressure Within the aforementioned pipeline is set at a 
preset level. 


Detailed explanation of zhe invention 


Industrial application field 


The present invention concerns a polishing device that can 
polish wafers, such as a Si wafer for a semiconductor substrate, 
for example, into a mirror face. It particularly concerns a 
polishing device that is suitable for polishing the 
aforementioned wafer with a high shape accuracy. 

Prior art 


As an existing polishing device that polishes wafers, one is 
known that is equipped with an elastic film, in which a group of 
holes is formed, a pipeline that communicates with the 
aforementioned group of holes in said elastic film, and a 
pure-water supply unit, that supplies pure water to the 
aforementioned elastic film through said pipeline, with the wafer 
being polished by adsorbing and holding the wafer in a 
water-impregnated condition onto the aforementioned elastic film 
through vacuum suction from the aforementioned pipeline and by 
obtaining relative oscillations between the wafer and the 
polishing surface plate while pressurizing said wafer against the 
polishing surface plate. 

A3 a device related to this type, one in the official report 
for Japanese Kokai Utility Model Sho 60[1985] -56461, for example, 
can be listed. 


Problem to be solved by the invention 


The moisture content in the elastic film during the 
polishing of a wafer was not considered in the aforementioned 
prior art, and there was the problem of the water that 
impregnated the elastic film flowing out towards the pipeline 
from the holes. 

As water flows out from the elastic film in this way, the 
moisture content distribution within the elastic film becomes 
nonuniform; as a result, the wafer-holding accuracy deteriorates, 
which brings about a nonuniformity in the polishing pressure 
distribution, decreasing the wafer shape accuracy. 

The aim of the present invention is to offer a polishing" 
device in which the aforementioned problem in the prior art is 
solved, and with which a wafer can be polished with high shape 
accuracy while preventing deterioration of the wafer holding 
accuracy. 

Means for solving the problem 

In the structure of the polishing device jof the present 
invention, in which the aforementioned probffcm is solved, a wafer 
is held by a wafer pressurizing plate; said wafer can be polished 
by pressurizing said wafer onto a polishing surface plate- as well 
as by oscillating said^afer relative to the aforementioned 
polishing surface plate. The aforementioned wafer pressurizing 
plate is equipped with an elastic film, in which multiple holes 
are formed, along with a pipeline that communicates with the 
aforementioned group of holes in said elastic film. A polishing 
device equipped with e^pure-water supply unit that can supply 


pure water to the aforementioned elastic film through the 
pipeline in said wafer pressurizing plate, along with a vacuum 
source unit that can adsorb and hold the wafer onto the surface 
of the aforementioned elastic film at the opposite side of the 
pipeline through the pipeline of the aforementioned wafer 
pressurizing plate, 

is equipped with a pipeline pressure controlling device that 
can control the air pressure within the pipeline of the 
aforementioned wafer pressurizing plate. 

To explain in more detail, an outflow of the impregnating 
water in the aforementioned elastic film towards the pipeline can 
be prevented by controlling the air pressure within the pipeline, 
which communicates with the group of holes in the elastic film* 

Function 

Water that impregnates the aforementioned elastic film does 
not flow out towards the pipeline, but is uniformly stored within 
said film by controlling the air pressure within the pipeline, 
which communicates with the group of holes in the elastic film by 
the pipeline pressure controlling device and by attaining a 
balance between this air pressure and the polishing pressure. 

Accordingly, deterioration in the wafer-holding accuracy can 
be prevented, the polishing pressure becomes uniform, and a wafer 
can be polished with a high shape accuracy. 

Application examples 

Application examples of the present invention will be 
explained below. . 


Figure 1 * is a schematic structural diagram that illustrates 
the polishing device in Application Example 1 of the present 
invention. Figure 2 is a cross-sectional diagram that illustrates 
a detailed low-air-pressure setting unit in Figure 1. 

An outline of this polishing device will be explained using 
Figure 1. It is a polishing device in which a wafer (21) is held 
by a wafer pressurizing plate (17) (details will be described 
later); said wafer (21) can be polished by pressurizing said 
wafer (21) onto a polishing surface plate (not illustrated) as 
well as by oscillating said wafer (21) relative to the 
aforementioned polishing surface plate, 

the aforementioned wafer pressurizing plate (17) is equipped 
with an elastic film (1), in which multiple holes (2) are formed, 
and a pipeline (3), that communicates with the aforementioned 
group of holes (2) in the said elastic film (1). 

It is equipped with a pure-water unit (16), that can supply 
pure water to the aforementioned elastic film (1) through the * 
pipeline (3) of said wafer pressurizing plate (17), 

a vacuum source unit (8) that can adsorb and hold the wafer 
(21) onto the surface of the aforementioned elastic film (1) at 
the opposite side of the pipeline (lower face in Figure 1) 
through the pipeline (3) of the aforementioned wafer pressurizing 
plate (17), 

and a pipeline pressure controlling device (details will be 
described later) that can control the air pressure within the 
pipeline (3) of the wafer pressurizing plate (17), 

with the aforementioned pipeline pressure controlling device 
being equipped with a low-air-pressure setting unit (10) that is 
connected to the pipeline (3) of the wafer pressurizing plate 
(17) and that can supply air pressure to said pipeline (3), along 


3 


with a low-pressure measurement controlling device (14) that can 
control the aforementioned low-air-pressure setting unit (10) so 
that the air pressure within the aforementioned pipeline (3) can 
be set at a preset pressure. 

This will be explained in detail below. 

A ring (6) that holds the edge faces of the wafer is 
attached at the outer circumferential area at the bottom face of 
the elastic film (1) . 

The air-pressure controlling device (4) is constructed of a 
vacuum source unit (8) provided with a valve (7), a 
low-air-pressure setting unit (10) provided with a valve (9) 
(details will be described later) , a high-air-pressure source 
unit (12) provided with a valve (11), and a low pressure 
measurement controlling device (14) provided with a valve (13); 
each of the units communicates with the pipeline (3) through 
respective valves (7), (9), (11), and (13). Also, the 
low-pressure measurement controlling device (14) is connected to 
the low-air-pressure setting unit (10) by a signal line (14a) . 

On the other hand/ the pure-water supply device (5) consists 
of a pure-water supply unit (16) and a valve (15); the pure-water 
supply unit (16) communicates with the pipeline (3) through the 
valve (15) . 

The wafer pressurizing plate (17) is positioned above a 
polishing surface plate, which is not illustrated; a 
polishing-solution supply mechanism, which is not illustrated, is 
attached at the center of said polishing surface plate. 

The aforementioned low-air-pressure setting -unit (10) is 
illustrated in detail in Figure 2. In this diagram, (18) is an 
air chamber with a variable capacity [obtained] through a 
vertical motion of a piston (19). A driving unit (20) for the 


aforementioned piston (19) is "connected with the low-pressure 
measurement controlling device (14) by the signal line (14a). 

The operation of the polishing device constructed in this 
manner will be explained. 

The set pressure Pi of the pipe (3) is set at the 
low-pressure measurement controlling device (14) (the capacity 
and the initial pressure of the pipeline (3) are V 0 and Po) . This 
set pressure Pi is at a level that balances with the polishing 
pressure, which is applied to the water that impregnates the 
elastic film (1) (generally within a range of 0. 01-1.0 kg/cm 3 
gauge) . 

As the polishing device is turned ON here, the valves (7), 
(9), (11), and (13) are in the closed state and the valve (15) is 
in the open state, then pure water is supplied to the elastic 
film (1) from the pure-water supply unit (16) by way of the 
pipeline (3), and said elastic film (1) is impregnated with pure 
water. Next, the valves (9), (11), (13), and (15) are in the 
closed state, the valve (7) is in the open state, the wafer (21) 
is sucked by the vacuum source unit (8), and said wafer (21) is 
adsorbed and held within the ring (6) over the elastic film (1). 
Next, the valves (7), (9), (11), (13), and (15) are in the closed 
state, the wafer pressurizing plate (17) descends and presses the 
wafer (21) onto the aforementioned polishing surface plate, and 
polishing pressure is applied to said wafer (21). At the same 
time, the valves (9) and (13) are in the open state, and the 
low-air-pressure-setting unit (10) is actuated. The capacity of 
the air chamber (18) then changes from V t to V 2 . 

The relation of P 0 <V 0 + V a ) - P (V 0 + V 2 ) is established by 
an equation of state in which a constant temperature level is 
assumed, P - V 0 ♦ V x /V 0 + V a P 0 is obtained, and the change in 


pipeline (3) can be prevented by controlling the air pressure 
within the pipeline (3), which communicates with the holes (2) in 
the elastic film (1) to reach the set pressure ? x during 
polishing, and the amount of water that impregnates the elastic 
film (1) can be made uniform. Accordingly, there is the effect of 
improving the holding accuracy of said wafer (21) and improving 
the shape accuracy of the wafer (21) when the polishing pressure 
distribution within the polishing surface becomes uniform. 

A case in which polishing is obtained while maintaining a 
constant polishing pressure was explained in the aforementioned 
application example. However, when applying this to a polishing 
method in which the polishing pressure is adjusted like the 
primary pressure, secondary pressure and the setting pressure 
within the pipeline (3) can be correspondingly adjusted like ? u 
P:# ... 

A case was explained in the aforementioned application 
example in which the outflow of the impregnating water within the 
elastic film (1) towards the pipeline (3) was prevented. However, 
an outflow towards the ring (6) can also be prevented, and the 
same effect can be displayed. 

Next, Application Example 2 will be explained. 

The change in the capacity in the air chamber (18) of the 
low-air-pressure setting unit (10) was utilized in the 
aforementioned Application Example 1 as the pressure controlling 
method for the pipeline (3) of the wafer pressurizing plate (17). 
However, in the present Application Example 2, a heater (not 
illustrated) is embedded around the pipeline (3); it has a 
structure in which the temperature change of the air within the 
pipe (3) through heating by this heater can be utilized. 


In this way, the set pressure Pi of the pipeline (3) m the 
structure is set (the initial pressure and the initial 
temperature of the pipeline (3) are P 0 and T 0 <K) ) „ 

As the polishing device is turned ON here, the 
aforementioned heater is also turned ON, the air within the 
pipeline (3) is heated, the temperature changes from To T x , and 
the pressure within the pipe changes from P 0 (Ti/T 0 )Po - P. The 
difference between this pipeline pressure P and the set pressure 
?l is calculated. When this difference exceeds an allowable 
value, the aforementioned heater is instructed to control the air 
pressure within the pipeline (3) to constantly maintain the set 
pressure of Pi* 

The amount of water impregnating the elastic film (1) can 
also be made uniform in this application example. 

Effect of the invention 

As explained in detail above, the air pressure within the 
pipeline, which communicates with the holes in the elastic film, 
is controlled in the present invention. Therefore, an outflow of 
water that impregnates the aforementioned elastic film from said 
elastic film can be prevented, and the content of water in the 
elastic film, which affects the pressure distribution at the 
wafer polishing surface, can be made uniform. In this way, the 
wafer holding accuracy of within 1 pm can be secured, and the 
shape accuracy of the polished wafer can be within 2 pm. 
Therefore, there is the effect of manufacturing wafers that are 
highly flat. 


13 


To summarize, a polishing device can be offered in which the 
deterioration in the wafer holding accuracy is prevented, and a 
wafer can be polished with a high shape accuracy. 

Brief description of the figures 

Figure 1 is a schematic structural diagram that illustrates 
a polishing device in Application Example 1 of the present 
invention. Figure 2 is a cross-sectional diagram that . illustrates 
a detailed low-air-pressure setting unit in Figure 1. 

1** -elastic film, 2* ••hole, 3* • 'pipeline, 8* • -vacuum source 
unit, 10* low-air-pressure setting unit, 14 ••• low-pressure 
measurement controlling device, 16- pure-water supply unit, 
17- • -wafer pressurizing plate, and 21* • -wafer. 



5 21 2 2 2 2 2 6 


& 2 *t 
^ ft(.'tj:»t 


00- <MfMIUJ: -»- 
tftftir.-MtWHl 


Figure 1 


1 

Elastic film 

2 

Holes 

3 

Pipeline 

8 

Vacuum source unit 

10 

Low- air-pressure setting unit 

14 

Low-pressure measurement controlling device. 

16 

Pure-water supply unit 

17 

Wafer pressurizing plate 

21 

wafer 



Figure 2 


This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 


Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 


□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHTBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ ; 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


BEST AVAILABLE IMAGES 



FADED TEXT OR DRAWING 


